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DESCRIPTION 
ELEVATOR DOOR APPARATUS 

Technical Field 

The present invention relates to an elevator door apparatus 
for opening and closing an entrance of an elevator. 

Background Art 

JP 11-209043 A discloses an elevator door controller that 
temporarily stops the running of a door upon detecting an abnormality 
in the running of the door and then causes the door to run to a 
full open or full closure position under low torque. The 
presence/absence of an abnormality in the running of the door is 
determined based on a signal from a rotary encoder for detecting 
the position and speed of the door. Accordingly, when there is no 
abnormality in the running of the door, the door is not stopped 
between the full open position and the full closure position. 

In large complex office buildings and the like, for example, 
elevator apparatuses equipped with large-capacity elevator cars 
for transporting a large number of passengers at once are increasingly 
installed in recent years in order to cope with the peak-time usage. 
Such elevator apparatuses are provided with an entrance having a 
large width so as to allow boarding 'and alighting of a large number 
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of passengers. 

However, even during the normal operation time when the 
elevator is often run with a small number of passengers aboard, 
the door open/close time remains the same as that during the peak 
time even through the time it takes for the passengers to board 
or alight from the elevator becomes shorter. Hence, the efficiency 
of elevator operation decreases as a result. 

Disclosure of the Invention 

The present invention has been made with a view to solving 
the above-mentioned problem, and therefore it is an object of the 
present invention to provide an elevator door apparatus which makes 
it possible to enhance the efficiency of elevator operation. 

An elevator door apparatus according to the present invention 
includes: an elevator door capable of reciprocating between a door 
closure position for closing an elevator entrance and a door open 
position for opening the elevator entrance; a door drive device 
for driving the elevator door; and a door control device for ad j usting 
the door open position based on control information for controlling 
an operation of an elevator, obtaining a door opening/closing pattern 
for the elevator door to be opened and closed between the adjusted 
door open position and the door closure position, and controlling 
the door drive device so that the elevator door is reciprocated 
in accordance with the obtained door opening/closing pattern. 



Brief Description of the Drawings 

Fig. 1 is a front view showing an elevator door apparatus 
according to Embodiment 1 of the present invention. 

Fig. 2 is a sectional view taken along the line II-II of Fig. 

1. 

Fig. 3 is a sectional view taken along the line III-III of 
Fig. 2. 

Fig. 4 is a front view showing the elevator door apparatus 
with the elevator door shown in Fig. 1 in its half open position. 

Fig. 5 is a sectional view taken along the line V-V of Fig. 

4. 

Fig . 6 is a block diagram showing a main portion of the elevator 
door apparatus shown in Fig. 3. 

Fig. 7 is a graph showing a door opening/closing pattern for 
the elevator door created by the door control device shown in Fig. 
6. 

Fig. 8 is a block diagram showing a main portion of an elevator 
door apparatus according to Embodiment 2 of the present invention. 

Fig. 9 is a block diagram showing a main portion of an elevator 
door apparatus according to Embodiment 3 of the present invention. 

Fig . 10 is a block diagram showing a main portion of an elevator 
door apparatus according to Embodiment 4 of the present invention. 

Fig . 11 is a block diagram showing a main portion of an elevator 



door apparatus according to Embodiment 5 of the present invention. 

Best Mode for carrying out the Invention 

Hereinbelow, preferred embodiments of the present invention 
will be described with reference to the drawings. 
Embodiment 1 

Fig. 1 is a front view showing an elevator door apparatus 
according to Embodiment 1 of the present invention. Further, Fig. 
2 is a sectional view taken along the line II-II of Fig. 1, and 
Fig. 3 is a sectional view taken along the line III-III of Fig. 

2 . Referring to the drawings, a car 2 that can travel in the vertical 
direction is provided within a hoistway 1. The car 2 has: a car 
main body 4 provided with a car entrance 3; and a pair of car doors 
5 mounted on the car main body 4 , for opening/closing the car entrance 

3. A horizontally extending car sill 6 is arranged below each of 
the car doors 5. The car sill 6 is provided in a lower portion of 
the car entrance 3 (Fig. 2). 

A door case 21 that is a horizontally extending support member 
is arranged above the car entrance 3. The door case 21 is fixed 
to the car main body 4. Each car door 5 is suspended from the door 
case 21. Further, each car door 5 is capable of reciprocating along 
the door case 21 in the width direction of the car entrance 3. 

A rotatable first pulley 22 is provided at one end portion 
of the door case 21. Further, provided at the other end portion 
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of the door case 21 are a second pulley 23 and a transmitting pulley 
24 that are capable of rotating coaxially. The second pulley 23 
and the transmitting pulley 24 are rotated integrally with each 
other. An annular moving belt 25 is wound between the first and 
second pulleys 22 , 23 . An upper portion of each car door 5 is connected 
to the moving belt 25 (Fig. 3) . 

Disposed in an upper portion of the car 2 is a door drive device 
26 for causing the car doors 5 to reciprocate. The door drive device 
26 has a motor 27 for generating a rotational drive force, and a 
drive pulley 28 that is rotated by the motor 27. An annular 
transmission belt 29 is wound between the drive pulley 28 and the 
transmitting pulley 24. The torque of the drive pulley 28 is 
transmitted to the transmitting pulley 24 and the second pulley 
23 by means of the transmission belt 2 9 . The moving belt 2 5 is rotated 
through the rotation of the second pulley 23, thereby causing the 
car doors 5 to move in opposite directions (Fig. 3) . 

At each floor, there is provided a landing entrance 7 
communicating a landing 51 with the inside of the hoistway 1. Each 
landing entrance 7 is provided with a pair of landing doors 8 for 
opening and closing the landing entrance 7 . A horizontally extending 
landing sill 9 is arranged under the landing doors 8. The landing 
sill 9 is provided in a lower portion of the landing entrance 7. 

Each landing door 8 is capable of engaging with each car door 
5 by means of an engaging device (not shown) . Each car door 5 and 
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each landing door 8 are capable of reciprocating integrally as an 
elevator door 52 through their engagement with each other by the 
engaging device . Further, when the car 2 is being stopped at a landing 
floor, the car entrance 3 and the landing entrance 7 form an elevator 
entrance 53 for communicating the inside of the car 2 with the landing 
51. As it is driven by the door drive device 26, the elevator door 
52 is reciprocated between a door close position for closing the 
elevator entrance 53 and a door open position for opening the elevator 
entrance 53. 

A landing operation panel 10 is provided in a wall surface 
by the side of the landing entrance 7. The landing operation panel 
10 is provided with a call button for calling the car 2, a full 
open/close button 11 as an operation switch for setting the door 
open position of the elevator door 52 to a full open position for 
fully opening the elevator entrance 53, and a half open/close button 
12 as an operation switch for setting the door open position of 
the elevator door 52 to a half open position that is located on 
the door close position side with respect to the full open position. 

An in-car operation panel 13 is provided in an inner wall surface 
of the car main body 4. The in-car operation panel 13 is provided 
with a plurality of destination buttons for designating destination 
floors, an open/close button for opening and closing the elevator 
door 52, and a full open/close button and a half open/close button 
that are the same as the operation switches described above (neither 
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of which is shown) . 

Provided in a lower portion of the car 2 is a weighting device 
(not shown) for generating a signal in accordance with the size 
of the weight load inside the car 2. The weighting device is adapted 
to measure the weight placed on the floor inside the car 2 . It should 
be noted that the weighting device may be adapted to measure the 
magnitude of the tensile force in a main rope suspending the car 
2. 

Provided within the hoistway 1 is an elevator control device 
33 (Fig. 6) for controlling the operation of an elevator . Operation 
information 36 (Fig. 6) from the landing operation panel 10 and 
the in-car operation panel 13 and weight information 37 (Fig. 6) 
from the weighting device are input to the elevator control device 
33 as control information. The elevator control device 33 is adapted 
to control the operation of the elevator based on the control 
information . 

The car 2 is mounted with a door control device 32 for controlling 
the door drive device 26. Control information from the elevator 
control device 33 is input to the door control device 32. The door 
control device 32 is adapted to control the door drive device 26 
based on the control information from the elevator control device 
33. 

Fig. 4 is a front view showing the elevator door apparatus 
with the elevator door 52 shown in Fig. 1 in its half open position. 



Further, Fig. 5 is a sectional view taken along the line V-V of 
Fig. 4, As shown in the drawings, when the full open/close button 
11 is being selected, the door open position of the elevator door 

52 is set to the full open position for fully opening the elevator 
entrance 53; when the half open/close button 12 is being selected, 
the door open position of the elevator door 52 is set to the half 
open position located on the inner side with respect to the full 
open position. That is, when the full open/close button 11 is being 
selected, the elevator door 52 is reciprocated between the door 
closure position and the full open position as the elevator entrance 

53 is opened and closed; when the half open/close button 12 is being 
selected, the elevator door 52 is reciprocated between the door 
closure position and the half open position as the elevator entrance 
53 is opened and closed. 

Fig . 6 is a block diagram showing a main portion of the elevator 
door apparatus shown in Fig. 3. Further, Fig. 7 is a graph showing 
a door opening/closing pattern for the elevator door 52 created 
by the door control device 32 shown in Fig. 6. Referring to the 
drawings, the door control device 32 is adapted to create the door 
opening/closing pattern as a control pattern for reciprocating the 
elevator door 52 based on the control information from the elevator 
control device 33, that is, the operation information 36 and the 
weight information 37. That is, when the full open/close button 
11 of at least one of the landing operation panel 10 and the in-car 
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operation panel 13 is being selected, the door control device 32 
creates a door closing/opening pattern for full open/close operation 

38 (indicated by the solid line of Fig. 7) for reciprocating the 
elevator door 52 such that the door open position of the elevator 
door 52 becomes the full open position. Further, when the full 
open/close button 11 is not being selected, that is, when the half 
open/close button 12 of each of the landing operation panel 10 and 
the in-car operation panel 13 is being selected, the door control 
device 32 creates a door opening/closing pattern for half open/close 
operation39 (indicatedby the broken line of Fig . 7) for reciprocating 
the elevator door 52 such that the door open position of the elevator 
door 52 becomes the half open position. 

Accordingly, as shown in Fig . 7 , time t2 it takes for the elevator 
door 52 to move between the door closure position and the door open 
position when the door drive device 25 is controlled in accordance 
with the door opening/closing pattern for half open/close operation 

39 becomes shorter than time tl it takes for the elevator door 52 
to move between the door closure position and the door open position 
when the door drive device 2 6 is controlled in accordance with the 
door opening/closing pattern for full open/close operation 38. 

Further, when creating the door opening/closing pattern for 
half open/close operation 39, the door control device 32 adjusts 
the half open position based on the weight information from the 
weighting device. Accordingly, the half open position is adjusted 



so as to be closer to the full open position as the weight load 
inside the car 2 becomes larger, and to be away from the full open 
position toward the inner side in the with direction as the weight 
load inside the car 2 becomes smaller. 

The drive pulley 28 is provided with a rotary encoder 31 as 
a detector for generating a signal (which in this example is a pulse 
signal) in accordance with the rotation of the drive pulley 28. 
The pulse signal from the rotary encoder 31 is input to the door 
control device 32. 

The door control device 32 determines the position of the 
elevator door 52 from the number of pulse signals generated, and 
determines the speed of the elevator door 52 from the generation 
rate of the pulse signals. Further, the door control device 32 
controls the drive of the door drive device 26 so that the elevator 
door 52 is reciprocated in accordance with the door opening/closing 
pattern 35, while comparing position and speed 34 of the elevator 
door 52 determined on the basis of the information from the rotary 
encoder 31 with the door opening/closing pattern 35 created on the 
basis of the control information from the elevator control device 
33. 

Next, operation will be described- When the full open/close 
button 11 of at least one of the landing operation panel 10 and 
the in-car operation panel 13 is being selected, the signal from 
the full open/close button 11 is input to the door control device 



32 through the elevator control device 33. Accordingly, the door 
opening/closing pattern for full open/close operation 38 is created 
by the door control device 32. Further, the door control device 
32 also determines the position and speed 34 of the elevator door 
52 based on the information from the rotary encoder 31. 

Thereafter, while comparing the position and speed 34 of the 
elevator door 52 with the door opening/closing pattern for full 
open/close operation 38, the door control device 32 controls the 
door drive device 26 so that the elevator door 52 is reciprocated 
in accordance with the door opening/closing pattern for full 
open/close operation 38. As a result, the elevator door 52 is 
reciprocated between the door closure portion and the full open 
position according to a speed change in conformity with the door 
opening/closing pattern for full open/close operation 38. 

When the half open/close button 12 of each of the landing 
operation panel 10 and the in-car operationpanel 13 isbeing selected, 
the signal from the half open/close button 12 is input to the door 
control device 21 through the elevator control device 33. 
Accordingly, the door opening/closing pattern for half open/close 
operation 39 is created by the door control device 32 based on the 
information from the door control device 32. Further, the door 
control device 32 also determines the position and speed 34 of the 
elevator door 52 based on the information from the rotary encoder 
31. 
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Thereafter, while comparing the position and speed 34 of the 
elevator door 52 with the door opening/closing pattern for half 
open/close operation, the door control device 32 controls the door 
drive device 26 so that the elevator door 52 is reciprocated in 
accordance with the door opening/closing pattern for half open/close 
operation 39. As a result, the elevator door 52 is reciprocated 
between the door closure portion and the full open position according 
to a speed change in conformity with the door opening/closing pattern 
for full open/close operation 39. 

In the elevator door apparatus as described above, the door 
control device 32 obtains the door opening/closing pattern 35 with 
the door closure position of the elevator door 52 adjusted based 
on the control information for controlling the operation of the 
elevator, and controls the door drive device 26 such that the elevator 
door 52 is reciprocated according to a speed change in conformity 
with the door opening/closing pattern 35 thus obtained . Accordingly, 
the control on the operation of opening/closing the elevator entrance 
53 can be carried out in accordance with the operation status of 
the elevator, thereby making it possible to prevent the 
opening/closing width of the elevator door 52 from becoming 
unnecessarily large. As a result, the open/close time for the 
elevator entrance 53 by the elevator door 52 can be shortened, thereby 
making it possible to enhance the efficiency of elevator operation. 

Further, the door control device 32 obtains the door 
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opening/closing pattern based on the weight information from the 
weighting device that generates the signal in accordance with the 
size of the weight load inside the car 2, thereby making it possible 
to adjust the width of the elevator entrance 53 to be opened and 
closed by the elevator door 52 in accordance with the size of the 
weight load inside the car 2 . As a result, the opening/closing width 
can be adjusted in accordance with the number of passengers inside 
the car 2, so the open/close time by the elevator door 52 can be 
shortened when the number of passengers is small. Accordingly, it 
is possible to enhance the efficiency of elevator operation. 

Further, the full open/close button 11 and the half open/close 
button 12 are provided both inside the car 2 and in the landing 
51, whereby one of the full open position and the half open position 
can be set as the door open position of the elevator door 52 by 
selecting one of the full open/close button 11 and the half open/close 
button 12. Accordingly, in cases where it is desired to fully open 
the elevator entrance 53 even though the weight load inside the 
car 2 is small, such as when transporting a wheel chair or other 
such large-sized load, for example, the elevator entrance 53 can 
be fully opened by selecting the full open/close button 12, thereby 
making it possible to prevent the inconvenience that may be caused 
to the passengers if the elevator door 52 can be opened only to 
the half open position. 

It should be noted that while in the above-described example 



the full open/close button 11 and the half open/close button 12 
are provided in both of the landing operation panel 10 and the in~car 
operation panel 13, the full open/close button 11 and the half 
open/close button 12 may be provided only in one of the landing 
operation panel 10 and the in-car operation panel 13. 

Embodiment 2 

Fig. 8 is a block diagram showing a main portion of an elevator 
door apparatus according to Embodiment 2 of the present invention. 
While in the above-described example the door open position of the 
elevator door 52 is set to be one of the full open position and 
the half open position by operating the full open/close button 11 
and the half open/close button 12 that are provided in each of the 
landing operation panel 10 and the in-car operation panel 13, the 
selection for setting the door open position of the elevator door 
52 to one of the full open position and the half open position may 
be effected through remote operation from an elevator control room 
for controlling the operation of the elevator. In this case, remote 
information 40 in the form of a signal due to the remote operation 
is input to the door control device 32 via the elevator control 
device 33. 

In this way, the door closure position of the elevator door 
52 can be adjusted as a part of the operation control of the entire 
elevator apparatus, thereby making it possible to enhance the 
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efficiency of elevator operation. 
Embodiment 3 

Fig, 9 is a block diagram showing a main portion of an elevator 
door apparatus according to Embodiment 3 of the present invention. 
While in Embodiment 1 the half open position of the elevator door 
52 is adjusted based on the weight information 37 from the weighting 
device, the half open position of the elevator door 52 may be adjusted 
based on stop floor information 41 from a stop floor detecting sensor 
for detecting the floor at which the car 2 stops. 

In this embodiment, the door open position adapted for the 
number of passengers using the elevator at each floor is set in 
the door control device 32 in advance in correspondence with each 
floor. Further, the stop floor information 41 from the stop floor 
detecting sensor is input to the door control information 32 via 
the elevator control device 33 as control information, whereby the 
door control device 32 creates the door opening/closing pattern 
35 for the elevator door 52 to be opened and closed between the 
door open position and the door closure position which corresponds 
to the floor at which the car 2 stops. Otherwise, Embodiment 3 is 
of the same configuration as Embodiment 1. 

In this way, for example, the opening/closing width of the 
elevator door 52 can be adjusted to be large at a reference floor 
(which is usually the lobby floor of a building) where a relatively 
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large number of passengers board the elevator, and the 
opening/closing width of the elevator door 52 can be adjusted to 
be small at floors where the number of passengers boarding the elevator 
is relatively small, thereby making it possible to enhance the 
efficiency of elevator operation. 

Embodiment 4 

Fig. 10 is a block diagram showing a main portion of an elevator 
door apparatus according to Embodiment 4 of the present invention. 
While in Embodiment 3 the half open position of the elevator door 
52 is adjusted based on the stop floor information 41, the half 
open position of the elevator door 52 may be adjusted based on time 
information 42 from a timer. 

In this embodiment, the door open position adapted for the 
number of passengers using the elevator during each of a plurality 
of time periods is set in advance in the door control device 32 
in correspondence with each of the time periods. Further, the time 
information 42 from the timer is input as control information to 
the door control device 32 via the elevator control device 33, whereby 
the door control device 32 creates the door opening/closing pattern 
35 for the elevator door 52 between the door open position and the 
door closure position which corresponds to the time period to which 
the time indicated by the timer belongs. Otherwise, Embodiment 4 
is of the same configuration as Embodiment 3. 
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In this way as well, the opening/closing width for the elevator 
door 52 can be adjusted to be large at a reference floor (which 
is usually the lobby floor of a building) where a relatively large 
number of passengers board the elevator, and to be small at floors 
where the number of passengers boarding the elevator is relatively 
small, thereby making it possible to enhance the efficiency of 
elevator operation . 

Embodiment 5 

Fig . 11 is a block diagram showing a main portion of an elevator 
door apparatus according to Embodiment 5 of the present invention. 
Abnormality information 43 from a door operation abnormality 
detecting sensor for detecting an abnormality in the operation of 
the elevator door 52 is input to the elevator control device 33. 
The abnormality information 43 from the elevator control device 
33 is input as control information to the door control device 32. 

The door control device 32 creates the door opening/closing 
pattern 35 while adjusting as the door open position of the elevator 
door 52 the position of the elevator door 52 at the time when the 
abnormality information 43 from the elevator control device 33 is 
input. The door control device 32 controls the door drive device 
26 such that the elevator door 52 is reciprocated between the door 
closure position and the door open position according to a speed 
change in conformity with the door opening/closing pattern 35 . That 



is, the elevator door 52 is reciprocated on the inner side in the 
width direction with respect to the position at which the abnormality 
has occurred in the operation of the elevator door 52. Otherwise, 
Embodiment 4 is of the same configuration as Embodiment 1. 

In this way, even when it becomes unable to fully open the 
elevator door 53 due to some abnormality, the elevator entrance 
53 can be opened and closed within the area where the elevator door 
52 can reciprocate, whereby the operation of the elevator can be 
continued without being interrupted until the maintenance worker 
arrives at the location of the elevator apparatus. Accordingly, 
it is possible to enhance the efficiency of elevator operation. 

It should be noted that while in the above-described 
embodiments only the full open/close button 11 and the half open/close 
button 12 are provided in each of the landing operation panel 10 
and the in-car operation panel 13 as the operation switches to be 
operated for controlling the operation of the elevator door 52, 
the landing operation panel 10 and the in-car operation panel 13 
may each be provided with an additional full open button for moving 
the elevator door 52 from the half open position to the full open 
position when the elevator door 52 is stopped at the half open 
position . 

Further, while in the above-described embodiments the two kinds 
of control information are input to the door control device 32, 
the control information of the above respective embodiments may 
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be combined with each other so that more than three kinds of control 
information may be input to the door control device 32. 
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